Although treebanks annotated according to the guidelines of Universal Dependencies (UD) now exist for many languages, the goal of annotating the same phenomena in a crosslinguistically consistent fashion is not always met. In this paper, we investigate one phenomenon where we believe such consistency is lacking, namely expletive elements. Such elements occupy a position that is structurally associated with a core argument (or sometimes an oblique dependent), yet are non-referential and semantically void. Many UD treebanks identify at least some elements as expletive, but the range of phenomena differs between treebanks, even for closely related languages, and sometimes even for different treebanks for the same language. In this paper, we present criteria for identifying expletives that are applicable across languages and compatible with the goals of UD, give an overview of expletives as found in current UD treebanks, and present recommendations for the annotation of expletives so that more consistent annotation can be achieved in future releases.
Introduction
Universal Dependencies (UD) is a framework for morphosyntactic annotation that aims to provide useful information for downstream NLP applications in a cross-linguistically consistent fashion (Nivre, 2015; Nivre et al., 2016) . Many such applications require an analysis of referring expressions. In co-reference resolution, for example, it is important to be able to separate anaphoric uses of pronouns such as it from non-referential uses (Boyd et al., 2005; Evans, 2001; Uryupina et al., 2016) . Accurate translation of pronouns is another challenging problem, sometimes relying on coreference resolution, and where one of the choices is to not translate a pronoun at all. The latter situation occurs for instance when translating from a language that has expletives into a language that does not use expletives (Hardmeier et al., 2015; Werlen and Popescu-Belis, 2017) . The ParCor co-reference corpus (Guillou et al., 2014) distinguishes between anaphoric, event referential, and pleonastic use of the English pronoun it. Loáiciga et al. (2017) train a classifier to predict the different uses of it in English using among others syntactic information obtained from an automatic parse of the corpus. Being able to distinguish referential from non-referential noun phrases is potentially important also for tasks like question answering and information extraction.
Applications like these motivate consistent and explicit annotation of expletive elements in treebanks and the UD annotation scheme introduces a dedicated dependency relation (expl) to account for these. However, the current UD guidelines are not specific enough to allow expletive elements to be identified systematically in different languages, and the use of the expl relation varies considerably both across languages and between different treebanks for the same language. For instance, the manually annotated English treebank uses the expl relation for a wide range of constructions, including clausal extraposition, weather verbs, existential there, and some idiomatic expressions. By contrast, Dutch, a language in which all these phenomena occur as well, uses expl only for extraposed clausal arguments. In this paper, we provide a more precise characterization of the notion of expletives for the purpose of UD treebank annotation, survey the annotation of expletives in existing UD treebanks, and make recommendations to improve consistency in future releases.
linguistically, and that can be used to drive semantic interpretation. At the clause level, it distinguishes between core arguments and oblique dependents of the verb, with core arguments being limited to subjects (nominal and clausal), objects (direct and indirect), and clausal complements (open and closed). Expletives are of interest here, as a consistent distinction between expletives and regular core arguments is important for semantic interpretation but non-trivial to achieve across languages and constructions.
The UD documentation currently states that expl is to be used for expletive or pleonastic nominals, that appear in an argument position of a predicate but which do not themselves satisfy any of the semantic roles of the predicate. As examples, it mentions English it and there as used in clausal extrapostion and existential constructions, cases of true clitic doubling in Greek and Bulgarian, and inherent reflexives. Silveira (2016) characterizes expl as a wildcard for any element that has the morphosyntactic properties associated with a particular grammatical function but does not receive a semantic role.
It is problematic that the UD definition relies on the concept of argument, since UD otherwise abandons the argument/adjunct distinction in favor of the core/oblique distinction. Silveira's account avoids this problem by instead referring to grammatical functions, thus also catering for cases like:
(1)
He will see to it that you have a reservation.
However, both definitions appear to be too wide, in that they do not impose any restrictions on the form of the expletive, or require it to be nonreferential. It could therefore be argued that the subject of a raising verb, like Sue in Sue appears to be nice, satisfies the conditions of the definition, since it is a nominal in subject position that does not satisfy a semantic role of the predicate appear. It seems useful, then, to look for a better definition of expletive. Much of the literature in theoretical linguistics is either restricted to specific languages or language families (Platzack, 1987; Bennis, 2010; Cardinaletti, 1997) or to specific constructions (Vikner, 1995; Hazout, 2004) . A theory-neutral and general definition can be found in Postal and Pullum (1988): [T]hey are (i) morphologically identical to pro-forms (in English, two relevant forms are it, identical to the third person neuter pronoun, and there, identical to the nonproximate locative pro-adverb), (ii) nonreferential (neither anaphoric/cataphoric nor exophoric), and (iii) devoid of any but a vacuous semantic role. As a tentative definition of expletives, we can characterize them as pro-forms (typically third person pronouns or locative pro-adverbs) that occur in core argument positions but are non-referential (and therefore not assigned a semantic role).
Like the UD definition, Postal and Pullum (1988) emphasize the vacuous semantics of expletives, but understand this not just as the lack of semantic role (iii) but also more generally as the absence of reference (ii). Arguably, (ii) entails (iii) and could seem to make it superfluous, but we will see that it can often be easier to test for (iii). The common, pre-theoretic understanding of expletives does not include idiom parts such as the bucket in kick the bucket, so it is necessary to restrict the concept further. Postal and Pullum (1988) do this by (i), which restricts expletives to be pro-forms. This is a relatively weak constraint on the form of expletives. We will see later that it may be desirable to strengthen this criterion and require expletives to be pro-forms that are selected by the predicate with which it occurs. Such purely formal selection is needed in many cases, since expletives are not interchangeable across constructions -for example, there rains is not an acceptable sentence of English. Criteria (ii) and (iii) from the definition of Postal and Pullum (1988) may be hard to apply directly in a UD setting, as UD is a syntactic, not a semantic, annotation framework. On the other hand, many decisions in UD are driven by the need to provide annotations that can serve as input for semantic analysis, and distinguishing between elements that do and do not refer and fill a thematic role therefore seems desirable.
In addition to the definition, Postal and Pullum (1988) provide tests for expletives. Some of these (tough-movement and nominalization) are not easy to apply cross-linguistically, but two of them are, namely absence of coordination and inability to license an emphatic reflexive.
(2) *It and John rained and carried an umbrella respectively.
(3) *It itself rained.
The inability to license an emphatic reflexive is probably due to the lack of referentiality. It is less immediately obvious what the absence of coordination diagnoses. One likely interpretation is that sentences like (2) are ungrammatical because the verb selects for a particular syntactic string as its subject. If that is so, form-selection can be considered a defining feature of expletives. Finally, following Postal and Pullum (1988), we can draw a distinction between expletives that occur in chains and those that do not, where we understand a chain as a relation between an expletive and some other element of the sentence which has the thematic role that would normally be associated with the position of the expletive, for example, the subordinate clause in (4). (4) It surprised me that she came.
It is not always possible to realize the other element in the chain in the position of the expletive. For example, the subordinate clause cannot be directly embedded under the preposition in (1).
Whether the expletive participates in a chain or not is relevant for the UD annotation insofar as it is often desirable -for the purposes of semantic interpretation -to give the semantically active element of the chain the "real" dependency label. For example, it is tempting to take the complement clause in (4) as the subject (csubj in UD) to stay closer to the semantics, although one is hard pressed to come up with independent syntactic evidence that an element in this position can actually be a subject. This is in line with many descriptive grammar traditions, where the expletive would be called the formal subject and the subordinate clause the logical subject.
We now review constructions that are regularly analyzed as involving an expletive in the theoretical literature and discuss these in the light of the definition and tests we have established.
Extraposition of Clausal Arguments
In many languages, verbs selecting a clausal subject or object often allow or require an expletive and place the clausal argument in extraposed position. In some cases, extraposition of the clausal argument is obligatory, as in (5) for English. Note that the clausal argument can be either a subject or an object, and thus the expletive in some cases appears in object position, as in (6). Also note that in so-called raising contexts, the expletive may actually be realized in the structural subject position of a verb governing the verb that selects the clausal argument (7). (5) It seems that she came (en) 'He regrets that you lose'
It is going to be hard to sell the Dodge (en)
It is fairly straightforward to argue that this construction involves an expletive. Theoretically, it could be cataphoric to the following clause and so be referential, but in that case we would expect it to be able to license an emphatic reflexive. However, this is not what we find, as shown in (8-a), which contrasts with (8-b) where the raised subject is a referential pronoun.
(8) a. *It seems itself that she came b. It seems itself to be a primary metaphysical principle
But if it does not refer cataphorically to the extraposed clause, its form must also be due to the construction in which it appears. This construction therefore fulfills the criteria of an expletive even on the strictest understanding.
Existential Sentences
Existential (or presentational) sentences are sentences that involve an intransitive verb and a noun phrase that is interpreted as the logical subject of the verb but does not occur in the canonical subject position, which is instead filled by an expletive. There is considerable variation between languages as to which verbs participate in this construction. For instance, while English is quite restrictive and uses this construction mainly with the copula be, other languages allow a wider range of verbs including verbs of position and movement, as illustrated in (9)- (11). There is also variation with respect to criteria for classifying the nominal constituent as a subject or object, with diagnostics such as agreement, case, and structural position often giving conflicting results. Some languages, like the Scandinavian languages, restrict the nominal element to indefinite nominals, whereas German for instance also allows for definite nominals in this construction. Despite the cross-linguistic variation, existential constructions like these are uncontroversial cases of expletive usage. The form of the pronoun(s) is fixed, it cannot refer to the other element of the chain for formal reasons, and no emphatic reflexive is possible.
Impersonal Constructions
By impersonal constructions we understand constructions where the verb takes a fixed, pronominal, argument in subject position that is not interpreted in semantics. Some of these involve zerovalent verbs, such as weather verbs, which are traditionally assumed to take an expletive subject in Germanic languages, as in Norwegian regne 'rain' (12). Others involve verb that also take a semantic argument, such as the French falloir in (13).
(12) Impersonal constructions can also arise when an intransitive verb is passivized (and the normal semantic subject argument therefore suppressed).
Es It wird is gespielt played (de) 'There is playing'
In all these examples, the pronouns are clearly non-referential, no emphatic reflexive is possible and the form is selected by the construction, so these elements can be classified as expletive.
Passive Reflexives
In some Romance and Slavic languages, a passive can be formed by adding a reflexive pronoun which does not get a thematic role but rather signals the passive voice. In all of these cases, it is clear that the reflexive element does not receive a semantic role. In (15), dospívá 'mature' only takes one semantic argument, and in (16), the intended reading is clearly not that the branch broke itself. We conclude that these elements are expletives according to the definition above. This is in line with the proposal of Silveira (2016).
Inherent Reflexives
Many languages have verbs that obligatorily select a reflexive pronoun without assigning a semantic role to it: 'He washed himself and the others'
From the point of view of our definition, it is clear that inherent reflexives (by definition) do not receive a semantic role. It may be less clear that they are non-referential: after all, they typically agree with the subject and could be taken to be co-referent. It is hard to test for non-referentiality in the absence of any semantic role. In particular, the emphatic reflexive test is not easily applicable, since it may be the subject that antecedes the emphatic reflexive in cases like (20). Inherent reflexives agree with the subject, and thus their form is not determined (only) by the verb. Nevertheless, under the looser understanding of the formal criterion, it is enough that reflexives are pronominal and thus can be expletives. This is also the conclusion of Silveira (2016).
Clitic Doubling
The UD guidelines explicitly mention that "true" (that is, regularly available) clitic doubling, as in the Greek example in (21), should be annotated using the expl relation: The clitic to merely signals the presence of the full pronoun object and it can be argued that it is the latter that receives the thematic role. It is less clear, however, that to is non-referential, hence it is unclear that this is an instance of an expletive. The alternative is to annotate the clitic as a core argument and use dislocated for the full pronoun (as is done for other cases of doubling in UD).
Expletives in UD 2.1 treebanks
We will now present a survey of the usage of the expl relation in current UD treebanks. In particular, we will relate the constructions discussed in Section 2 to the treebank data. Table 1 gives an overview of the usage of expl and its language specific extensions in the treebanks in UD v2.1. 1 We find that, out of the 60 languages included in this release, 27 make use of the expl relation, and its use appears to be restricted to European languages. For those languages that have multiple treebanks, expl is not always used in all treebanks (Finnish, Galician, Latin, Portuguese, Russian, Spanish). The frequency of expl varies greatly, ranging from less than 1 per 1,000 words (Catalan, Greek, Latin, Russian, Spanish, Ukranian) to more than 2 per 100 words (Bulgarian, Polish, Slovak). For most of the languages, there is a fairly limited set of lemmas that realize the expl relation. Treebanks with higher numbers of lemmas are those that label inherent reflexives as expl and/or do not always lemmatize systematically. Some treebanks not only use expl, but also the subtypes expl:pv (for inherent reflexives), expl:pass (for certain passive constructions), and expl:impers (for impersonal constructions).
The counts and proportions for specific constructions in Table 1 were computed as follows. Extraposition covers cases where an expletive cooccurs with a csubj or ccomp argument as in the top row of Figure 1 . This construction occurs frequently in the Germanic treebanks (Dutch, English, German, Norwegian, Swedish), as in (22), but is also fairly frequent in French treebanks, as in (23). (22) It is true that Google has been in acquisition mode (en) 'It was a shit thing for Jyrki to end' For the impersonal constructions discussed in Section 2.3, only a few UD treebanks make use of an explicit impers subtype (Italian, Romanian). Apart from these, impersonal verbs like rain and French falloir prove difficult to identify reliably across languages using morphosyntactic criteria. For impersonal passives, on the other hand, there are morphosyntactic properties that we may employ in our survey. Passives in UD are marked either morphologically on the verb (by the feature Voice=Passive) or by a passive auxiliary dependent (aux:pass) in the case of periphrastic passive constructions. These two passive constructions are illustrated in the bottom row (left and center) of Figure 1 . The quantitative overview in Table 1 shows that impersonal constructions occur mostly in Germanic languages, such as Danish, German, Norwegian and Swedish, illustrated by (26). These are all impersonal passives. We note that both Italian and Romanian also show a high proportion of impersonal verbs, due to the use of expl:impers mentioned above and exemplified by (27). 'Adopted children are also included' Both the constructions of passive reflexives and inherent reflexives (Sections 2.4 and 2.5), make use of a reflexive pronoun. Some treebanks distinguish these through subtyping of the expl relation, for instance, expl:pass and expl:pv in the Czech treebanks. This is not, however, the case across languages and since the reflexive passive does not require passive marking on the verb, it is difficult to distinguish these automatically based on morphosyntactic criteria. In Table 1 we therefore collapse these two construction types (Reflexive). In addition to the pv subtype, we further rely on another morphological feature in the treebanks in order to identify inherent reflexives, namely the Reflex feature, as illustrated by the Portuguese example in Figure 1 (bottom right). 2 In Table 1 we observe that the distribution of passive and inherent reflexives clearly separates the different treebanks. They are highly frequent in Slavic languages (Bulgarian, Croatian, Czech, Polish, Slovak, Slovenian, Ukrainian and Upper Sorbian). as illustrated by the passive reflexive in (28) and the inherent reflexive in (29). They are also frequent in two of the French treebanks and in Brazilian Portuguese. Interestingly, they are also found in Latin, but only in the treebank based on medieval texts. (4) and (6)] (top), existentials [ (9) and (10) It is clear from the discussion above that all constructions discussed in Section 2 are attested in UD treebanks. Some languages have a substantial number of expl occurrences that are not captured by our heuristics (i.e. the Remaining category in Table 1 ). In some cases (i.e. Swedish and Norwegian), this is due to an analysis of cleft constructions where the pronoun is tagged as expl. It should be noted that the analysis of clefts differs considerably across languages and treebanks, and therefore we did not include it in the empirical overview. Another frequent pattern not captured by our heuristics involves clitics and clitic doubling. This is true especially for the Romance languages, where Italian and Galician have a substantial number of occurrences of expl marked as Clitic not covered by our heuristics. In French, a frequent pattern not captured by our heuristics is the il y a construction.
The empirical investigation also makes clear that the analysis of expletives under the current UD scheme suffers from inconsistencies. For inherent reflexives, the treebanks for Croatian, Czech, Polish, Portuguese, Romanian, and Slovak use the subtype expl:pv, while the treebanks for French, Italian and Spanish simply use expl for this purpose. And even though languages like German, Dutch and Swedish do have inherent reflexives, their reflexive arguments are currently annotated as regular objects.
Even in different treebanks for one and the same language, different decisions have sometimes been made, as is clear from the column labeled Banks in Table 1 . Of the three treebanks for Spanish, for instance, only Spanish-AnCora uses the expl relation, and of the three Finnish UD treebanks, only Finnish-FTB. In the French treebanks, we observe that the expl relation is employed to capture quite different constructions. For instance, in French-ParTUT, it is used for impersonal subjects (non-referential il, whereas the other French treebanks do not employ an expletive analysis for these. We also find that annotation within a single treebank is not always consistent. For instance, whereas the German treebank generally marks es in existential constructions with geben as expl, the treebank also contains a fair amount of examples with geben where es is marked nsubj, despite being clearly expletive.
Towards Consistent Annotation of Expletives in UD
Our investigations in the previous section clearly demonstrate that expletives are currently not annotated consistently in UD treebanks. This is partly due to the existence of different descriptive and theoretical traditions and to the fact that many treebanks have been converted from annotation schemes that differ in their treatment of expletives. But the situation has probably been made worse by the lack of detailed guidelines concerning which constructions should be analyzed as involving expletives and how exactly these constructions should be annotated. In this section, we will take a first step towards improving the situation by making specific recommendations on both of these aspects. Based on the definition and tests taken from Postal and Pullum (1988) , we propose that the class of expletives should include non-referential pro-forms involved in the following types of constructions:
1. Extraposition of clausal arguments (Section 2.1) 2. Existential (or presentational) sentences (Section 2.2) 3. Impersonal constructions (including weather verbs and impersonal passives) (Section 2.3) 4. Passive reflexives (Section 2.4) 5. Inherent reflexives (Section 2.5) For inherent reflexives, the evidence is not quite as clear-cut as for the other categories, but given that the current UD guidelines recommend using expl and given that many treebanks already follow these guidelines, it seems most practical to continue to include them in the class of expletives, as recommended by Silveira (2016) . By contrast, the arguments for treating clitics in clitic doubling (Section 2.6) as expletives appears weaker, and very few treebanks have implemented this analysis, so we think it may be worth reconsidering their analysis and possibly use dislocated for all cases of double realization of core arguments.
The distinction between core arguments and other dependents of a predicate is a cornerstone of the UD approach to syntactic annotation. Expletives challenge this distinction by (mostly) behaving as core arguments syntactically but not semantically. In chain constructions like extraposition and existentials, they compete with the other chain element for the core argument relation. In impersonal constructions and inherent reflexives, they are the sole candidate for that relation. This suggests three possible ways of treating expletives in relation to core arguments:
1. Treat expletives as distinct from core arguments and assign the core argument relation to the other chain element (if present). 2. Treat expletives as core arguments and allow the other chain element (if present) to instantiate the same relation (possibly using subtypes to distinguish the two). 3. Treat expletives as core arguments and forbid the other chain element (if present) to instantiate the same relation.
All three approaches have advantages and drawbacks, but the current UD guidelines clearly favor the first approach, essentially restricting the application of core argument relations to referential core arguments. Since this approach is already implemented in a large number of treebanks, albeit to different degrees and with considerable variation, it seems practically preferable to maintain and refine this approach, rather than switching to a radically different scheme. However, in order to make the annotation more informative, we recommend using the following subtypes of the expl relation:
1. expl:chain for expletives that occur in chain constructions like extraposition of clausal arguments and existential or presentational sentences (Section 2.1-2.2) 2. expl:impers for expletive subjects in impersonal constructions, including impersonal verbs and passivized intransitive verbs (Section 2.3) 3. expl:pass for reflexive pronouns used to form passives (Section 2.4) 4. expl:pv for inherent reflexives, that is, pronouns selected by pronominal verbs (Section 2.5)
The three latter subtypes are already included in the UD guidelines,although it is clear that they are not used in all treebanks that use the expl relation. The first subtype, expl:chain, is a novel proposal, which would allow us to distinguish constructions where the expletive is dependent on the presence of a referential argument. This subtype could possibly be used also in clitic doubling, if we decide to include these among expletives.
Conclusion
Creating consistently annotated treebanks for many languages is potentially of tremendous importance for both NLP and linguistics. While our study of the annotation of expletives in UD shows that this goal has not quite been reached yet, the development of UD has at least made it possible to start investigating these issues on a large scale. Based on a theoretical analysis of expletives and an empirical survey of current UD treebanks, we have proposed a refinement of the annotation guidelines that is well grounded in both theory and data and that will hopefully lead to more consistency. By systematically studying different linguistic phenomena in this way, we can gradually approach the goal of global consistency.
